Blood circulation and oxygen transport in the fetal guinea pig.
Anaesthetized fetal guinea pigs near term were studied under conditions, where maternal placental flow of haemoglobin was maintained within the normal range. The rate of maternal fetal equilibration of intravenously injected 3H2O was found to be similar as in unanaesthetized animals (half time 4 min) indicating that fetal circulation was undisturbed under the present experimental conditions. Umbilical blood flow as determined by a modified 3H2O method was 0.13 ml . min-1 . g-1 of fetal body mass. Radioactive microspheres, injected into the fetal saphenous (jugular) vein, were distributed to the placenta, the lower body, the upper body and the lungs at a ratio of 31(47):27(39):30(6):12(8). From these data, cardiac output was calculated (0.38 ml . min-1 . g-1) and found to be almost equally distributed between the placenta, the lower body and the upper body. There was preferential streaming of the inferior vena caval blood to the upper body. There was no evidence for flow through a ductus venosus. The O2-saturation in the fetal carotid arterial blood was 59 +/- 4%. The O2-supply to the fetal tissues was estimated to be 3 times the oxygen consumption.